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^?1^!TR0DUCT10N 

This  compilation  of  outgassing  data  of  materials  intended  for  spacecraft  use  was  prepared 
utilizing  a  method  developed  at  Stanford  Research  Institute  (SRI).  A  report  of  the  data 
obtained  at  SRI  is  available  in  the  literature.^  A  report  of  the  recommended  materials 
as  determined  from  data  obtained  at  Goddard  Space  Flight  Center  (GSFC)  has  also  been 
prepared.^  The  present  compilation  includes  the  above  data  plus  additional  data  from 
GSFC,  including  those  materials  which  do  not  meet  the  outgassing  criteria  for  acceptable 
materials.  This  compilation  includes  data  through  December  31,  1972. 

Stanford  Research  Institute  personnel,  under  a  Jet  Propulsion  Laboratory  contract, 
developed  a  system  for  determining  the  weight  loss  in  vacuum  and  for  collecting  the 
volatile  compounds.  Their  report,  which  contained  results  for  the  period  from  June  1964 
to  August  1967,  served  admirably  as  a  foundation  for  selecting  spacecraft  materials  with 
low  outgassing  properties.  Based  on  the  SRI  report  and  on  GSFC  data,  the  GSFC  report 
previously  mentioned  selected  those  materials  which  met  two  criteria— a  maximum  of 
1.0  percent  weight  loss  and  a  maximum  of  0.10  percent  volatile  condensable  materials 
(VCM).  The  present  report  is  another  step  forward  in  bringing  together  the  outgassing 
data  into  a  sole  source,  updated  and  alphabetized. 

OUTGASSING  TESTING 

The  testing  system  used  at  GSFC^  is  essentially  identical  to  that  designed  by  SRI."^  The 
system  is  the  Micro-VCM  apparatus,  derived  from  the  use  of  micro-quantities  as  opposed 
to  large  amounts  (macro-quantities)  and  from  the  technique  of  condensing  the  volatile 
products  to  determine  the  volatile  condensable  materials. 


^R.  F.  Muraca  and  J.  S.  Whittick,  “Polymers  for  Spacecraft  Applications.”  Final  Report.  GPO  Contract  950745 

NAS7-100.  1967. 
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Aaron  Fisher  and  Benjamin  Mermelstein,  “A  Compilation  of  Low  Outgassing  Polymeric  Materials  Normally 
Recommended  for  GSFC  Cognizant  Spacecraft.”  NASA/GSFC  X-764-71-314. 

Aaron  Fisher  and  Benjamin  Mermelstein,  “GSFC  Micro-Volatile  Condensable  Materials  System  for  Polymer 
Outgassing  Studies.”  NASA/GSFC  X-7 35-69-471. 

^R.  F.  Muraca  and  J.  S.  Whittick,  “Polymers  for  Spacecraft  Hardware:  Test  Equipment  Design.”  SRI 
Interim  Report  No.  3,  Part  11. 
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To  conduct  a  test,  a  sample  weighing  100  to  300  milligrams  is  loaded  into  a  preformed 
aluminum  boat.  The  boat,  or  container,  degreased  and  dried,-  is  formed  from  one-mil 
thick  aluminum  foil  and  is  intended  to  be  used  only  once.  As  many  as  twelve  duplicate 
or  eight  triplicate  samples  are  then  loaded  into  cavities  in  a  copper  bar,  and  the  cavities 
are  closed  with  copper  discs.  Each  cavity  has  a  0.63-cm  in)  diameter  exit  port  to  permit 
volatile  compounds  to  escape. 

During  a  24-hour  run  in  vacuum,  the  copper  bar  is  heated  to  125°C.  By  conduction  and 
radiation,  so  is  the  sample,  which  results  in  the  volatilization  of  constituents.  Opposite 
the  exit  port  at  a  distance  of  0.95  cm  (3/8  in)  is  a  chromium-plated  aluminum  disc  which 
is  in  direct  line  of  sight  of  the  exit  port  and  which  is  maintained  at  a  temperature  of 
25®  ±  2°C.  The  escaping  volatile  compounds  collect  on  the  chromium-plated  disc  if  their 
condensation  temperature  is  25°C(0r  above.  The  vacuum  in  the  system  may  be  as  low 
as  5X  10"’  torr  by  the  end  of  the  test. 

The  loss  of  weight  of  the  sample  and  the  weight  of  the  condensables  are  obtained  from 
this  test.  By  weighing  the  sample  and  boat  before  and  after  the  test,  the  total  weight  loss 
(TWL)  can  be  calculated  as  a  percentage  of  the  starting  sample  weight.  The  weight  of 
condensables  can  be  determined  by  weighing  the  collector  plate  before  and  after  the 
test,  and  the  amount  of  VCM  as  a  percentage  of  the  starting  sample  weight  can  be  calcu¬ 
lated. 

DATA  PRESENTATION 

This  information  is  intended  to  be  of  use  to  anyone  associated  with  spacecraft  materials. 
The  data  have  been  assembled  into  two  general  sections:  Section  A  is  subdivided  into  14 
end-use  categories;  and  Section  B  is  an  alphabetical  listing.  The  information  from  the  SRI 
publication  has  been  combined  with  the  GSFC  data.  Some  editing  has  been  employed  to 
reduce  duplications,  to  remove  experimental  and  unsatisfactory  GSFC  formulations,  and 
to  remove  those  materials  known  to  be  imavailable. 

Materials  are  listed  alphabetically  and  in  numerical  order.  The  mixture  is  listed  with  the 
major  component  first  and  is  alphabetized  using  that  component.  The  numbers  after  the 
first  “word”  are  also  in  numerical  order,  though  within  the  manufacturer’s  number  a 
dash  is  treated  as  a  period  or  a  stop.  Thus,  DC6-1 106  sealant  is  considered  to  be  “DC6” 
and  is  placed  before!  DC  1 1  silicone  grease;  and  DC96-080  adhesive  is  considered  to  be 
“DC96”  and  is  listed  before  DC  142  coating. 

Section  A 

This  section  contains  materials  grouped  according  to  their  primary  use,;such  as 
adhesives,  conformal  coatings,  and  marking  materials.  Within  the  adhesives  group,  there 
are  various  types,  including  film,  conductive,  and  foam;  the  types  are  indicated  wherever 
possible.  Similarly,  tapes  include  those  which  are  mylar,  vapor  depositions  on  mylar,  and 
aluminum  sheet  plus  adhesive;  this  information  is  often  stated  in  the  description. 
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In  the  printouts,  each  material  is  listed  with  its  manufacturer’s  identification,  its  mixture 
for  multicomponent  materials,  and  a  three-letter  code  for  the  manufacturer.  The  results 
from  the  outgassing  test,  the  weight  loss,  and  the  VCM  percentages  are  in  the  next  column. 
The  specific  cure  for  that  material  follows,  including  the  time,  temperature,  and  vacuum 
if  such  conditions  are  known.  A  zero  in  the  cure  section  indicates  that  the  cure  conditions 
are  unknown;  a  cure  which  lists  two  or  more  different  conditions  indicates  that  each  one  of 
these  cures  was  used,  in  the  order  given.  Some  materials  may  be  listed  more  than  once, 
indicating  that  they  have  undergone  different  cures  with  different  outgassing  results.  The 
last  column  may  be  used  to  specify  the  material,  for  example,  conductive  adhesive. 

Section  B 

In  this  section  all  the  materials  are  listed  in  alphabetical-numerical  order.  The  data  are 
presented  as  in  Section  A,  though  the  SRI  or  GSFC  sample  identification  is  given  instead 
of  a  manufacturer’s  code.  Also,  the  common  use  for  each  material  is  listed  in  the  last 
column. 

All  materials  are  listed  only  once;  there  is  no  cross-indexing.  Thus,  if  a  material  is  not 
found  in  Section  B  under  one  possible  identification,  the  user  may  consider  another 
possible  way  of  identifying  the  material  or  he  may  go  to  Section  A  for  the  likely  usage 
of  the  material.  As  a  last  resort,  one  must  consider  that  the  material  has  not  been  tested 
for  outgassing  and  must  select  a  possible  substitute  material. 

Caution:  The  materials  in  this  listing  have  been  tested  over  a  period  of  ten  or  more  years. 
There  can  be  no  assurance  that  variations  in  component  materials  have  not  occurred,  with 
a  resultant  change  in  outgassing  properties.  The  data  should  be  used  as  a  guide  in  selecting, 
with  a  fair  degree  of  confidence  (provided  one  uses  the  correct  mixture,  prepares  the 
mixture  properly,  and  cures  the  mixture  as  required),  low  outgassing  materials  for  use 
aboard  spacecraft. 

The  selected  criteria  of  1.0  percent  weight  loss  and  0.10  percent  VCM  are  also  a  guide. 

The  experimenter  must  decide  how  much  contamination  by  a  polymer,  which  often  has 
a  high  absorption  in  the  ultraviolet  below  3000  A,  is  sufficient  to  kill  his  ultraviolet 
detector  looking  for  the  Lyman  a  line  at  1215.7  A.  Similarly,  the  experimenter  must  not 
ignore  the  requirements  of  his  fellow  experimenters  on  the  spacecraft.  Obviously ,  the 
lowest  outgassing  materials  are  the  safest  materials  to  select. 


Goddard  Space  Flight  Center 

National  Aeronautics  and  Space  Administration 
Greenbelt,  Maryland  January  1 1 , 1973 
823-11-75-01-51 
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APPENDIX  A 


Code  List  of  Manufacturers 


CODE  LIST  OF  MANUFACTURERS 


AAC  Ablestick  Adhesive  Co. 


Abletech  Division 

Gardena,  California 

AAI 

Anchor  Alloys  Incorporated 
Brooklyn,  New  York 

ABC 

Andrew  Brown  Co. 

Los  Angeles,  California 

ACC 

American  Cyanamid  Co. 

Bloomingdale  Department 
Havre  de  Grace,  Maryland 

Formica  Corp. 

Cincinnati,  Ohio 

Plastics  and  Resin  Division 
Wallingford,  Connecticut 

ACH 

Acheson  Colloids 

Port  Huron,  Michigan 

ACM 

Allied  Chemical  Corp. 

Mesa  Products 

Los  Angeles,  California 

ADL 

Arthur  D.  Little,  Incorporated 
Cambridge,  Massachusetts 

AEC 

Adhesive  Engineering  Co. 

San  Carlos,  California 

AEW 

Alpha  Wire  Corp. 

Linden,  New  Jersey 

AG  I 

AGI  Rubber  Co. 

Bridgeport,  Connecticut 

ALL 

Allaco  Products  Incorporated 
Westbury,  New  York 

AMP 

AMP,  Incorporated 

Harrisburg,  Pennsylvania 

A-1 


r 


AMS 

American  Metaseal  Co. 

Carlstadt,  New  Jersey 

ANS 

Arthur  Ansley  Manufacturing  Co. 
Perkasie,  Pennsylvania 

AOC 

Amoco  Chemicals  Corp. 

Chicago,  Illinois 

AOP 

American  Optical  Co. 

Southbridge,  Massachusetts 

APC 

Armstrong  Products  Co.,  Incorporated 
Warsaw,  Indiana 

APF 

Avery  Products  Co. 

Fasson  Division 

Painesville,  Ohio 

APP 

Applied  Plastics  Co. 

El  Segundo,  California 

APS 

Advanced  Process  Supply  Co. 

Chicago,  Illinois 

ARM 

John  L.  Armitage  and  Co. 

Newark,  New  Jersey 

ARP 

American  Reinforced  Plastics  Co. 

Los  Angeles,  California 

AST 

Astro  Chemical  Co.,  Incorporated 
Schenectady,  New  York 

ATC 

American  Thread  Co. 

New  York,  New  York 

ATL 

Atlantic  Laminates 

Franklin,  New  Hampshire 

ATP 

Atlas  Plastics 

Buffalo,  New  York 

AUI 

Automation  Industries,  Incorporated 
Danbury,  Connecticut 

AWC 

Alpha  Wire  Co. 

Elizabeth,  New  Jersey 

A-2 


BAG 

Bacon  Industries,  Incorporated 
Watertown,  Massachusetts 

BAL 

Ball  Ghemical  Go. 

Glenshaw,  Pennsylvania 

BAR 

Barry  Wright 

Barry  Division 

Watertown,  Massachusetts 

BCG 

BASF  Golors  and  Ghemicals  Incorporated 
New  York,  New  York 

BGM 

The  Borden  Gompany 

New  York,  New  York 

The  Borden  Ghemical  Go. 
Philadelphia,  Pennsylvania 

Mystik  Tape 

Northfield,  Illinois 

BEE 

Bee  Ghemical  Go. 

Lansing,  Illinois 

BEH 

Berkshire  Hathaway  Incorporated 

New  Bedford,  Massachusetts 

BEL 

Balsa  Ecuador  Lumber  Gorp. 

New  York,  New  York 

BEG 

B.  F.  Goodrich  Ghemical  Go. 

Gleveland,  Ohio 

BGG 

The  Biggs  Go. 

Santa  Monica,  Galifornia 

BHM 

Bently-Harris  Manufacturing  Go. 
Gonshohochen,  Pennsylvania 

BIW 

Boston  Insulated  Wire  and  Gable  Go. 
Dorchester,  Massachusetts 

BLD 

Belden  Manufacturing  Go. 

Ghicago,  Illinois 

BRX 

Brand-Rex  Go. 

Willimantic,  Gonnecticut 

A-3 


F 


CAC 

Carroll  Products,  Incorporated 
Farmingdale,  Long  Island,  New  York 

CAL 

Calabra  Plastics 

Upper  Darby,  Pennsylvania 

CAN 

ITT  Cannon  Electric 

Los  Angeles,  California 

CAR 

Carter's  Ink  Co. 

Cambridge,  Massachusetts 

CCC 

Chrysler  Corp. 

Chemical  Division 

Trenton,  Michigan 

CEL 

Cellasto,  Incorporated 
(Address  Unknown) 

CHO 

Chomerics,  Incorporated 

Arlington,  Massachusetts 

CHR 

Connecticut  Hard  Rubber  Co. 

New  Haven,  Connecticut 

CIB 

Ciba  Corp. 

Summit,  New  Jersey 

CIC 

Cicoil  Corp. 

(Address  Unknown) 

CLY 

Clayborn  Labs,  Incorporated 

Santa  Ana,  California 

CMC 

Circuit  Materials  Co. 

Princeton,  New  Jersey 

CMS 

Coast  Manufacturing  and  Supply  Co. 
Livermore,  California 

CON 

Conap,  Incorporated 

Allegany,  New  York 

COX 

Cox  and  Co.,  Incorporated 

New  York,  New  York 

CPC 

Crest  Products  Company 

Santa  Ana,  California 

A-4 


CPI 

Chart-Pak  Incorporated 

Leeds,  Massachusetts 

CPT 

Coast  Pro-Seal 

Compton,  California 

CRP 

California  Reinforced  Plastics 
(Address  Unknown) 

CRY 

Cryton  Optics 

Roslyn,  New  York 

CTC 

Carlisle  Corp. 

Tensolite  Insulated  Wire  Co.,  Incorporated 
Carlisle,  Pennsylvania 

CTL 

Chemical  Technology  Laboratories 

Los  Angeles,  California 

CUM 

Custom  Materials,  Incorporated 

Chelmsford,  Massachusetts 

CVC 

Consolidated  Vacuum  Corp. 

Rochester,  New  York 

DAD 

Dadburn  Electronics  and  Cable  Corp. 

New  York,  New  York 

DCC 

Dow  Corning  Corp. 

Midland,  Michigan 

DEC 

Dow-Elco  Co. 

Montibello,  California 

DEU 

Deutch  Co. 

Los  Angeles,  California 

DEV 

Chemical  Development  Corp. 

Danvers,  Massachusetts 

DEX 

Dexter  Corp. 

Midland  Division 

Hayward,  California 

DIE 

Dilectrix  Corp. 

Farmingdale,  Long  Island,  New  York 

DIX 

Dixon  Corp. 

Bristol,  Rhode  Island 

DNS 

Dennis  Chemical  Co. 

St.  Louis,  Missouri 

DOW 

Dow  Chemical  Co. 

Midland,  Michigan 

DRC 

Davol  Incorporated 

Providence,  Rhode  Island 

DSC 

D.  Strauss  Co.,  Incorporated 

New  York,  New  York 

DUP 

E.  I.  duPont  de  Nemours  and  Co.,  Incorporated 
Wilmington,  Delaware 

Elastomer  Chemicals  Department 
Fabrics  and  Finishes  Department 
Film  Department 


Plastics  Department 


EAS 

Eastman  Kodak  Co. 

Rochester,  New  York 

ECC 

Electronized  Chemicals  Corp. 
Burlington,  Massachusetts 

ECP 

Eclipse  Pioneer  Division 

Teterboro,  New  Jersey 

EDC 

Electra-Development  Corp. 

(Address  Unknown) 

EFl 

Electrofilm  Incorporated 

North  Hollywood,  California 

EHC 

Engelhard  Minerals  and  Chemicals  Corp. 
Newark,  New  Jersey 

Engelhard  Industries  Division 
Newark,  New  Jersey 

Minerals  and  Chemicals  Division 
Edison,  New  Jersey 

A-6 


ELB  Elliot  Brothers 

(Address  Unknown) 

ELI  Electroply,  Incorporated 

(Address  Unknown) 

ELP  ElcO’Pacific  Co, 

El  Segundo,  California 

ELR  Electrical  Refactories 

East  Palestine,  Ohio 

EMC  Emerson  and  Cuming,  Incorporated 

Canton,  Massachusetts 

ENJ  Enjay  Chemical  Co. 

New  York,  New  York 

EPC  Epoxylite  Corp. 

South  El  Monte,  California 

EPK  Epoxy  Technology  Incorporated 

Watertown,  Massachusetts 

EPP  Eppley  Laboratories  Incorporated 

Newport,  Rhode  Island 

EPQ  Epoxy  Products  Co. 

Irvington,  New  Jersey 

ESX  Essex  Chemical  Corp. 

Qifton,  New  Jersey 

FBR  Fiberfil  Division 

Dart  Industries 
Evansville,  Indiana 

FCC  Fluorocarbon  Co. 

Anaheim,  California 

FEN  Fenwal  Incorporated 

Ashland,  Massachusetts 

FER  Ferro  Corp. 

Cleveland,  Ohio 
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FHB 

H.  B.  Fuller  Co. 

St.  Paul,  Minnesota 

FIB 

Fiberite  Corp. 

Winona,  Minnesota 

FIR 

Franklin  Institute  Research  Laboratories 
Philadelphia,  Pennsylvania 

FLC 

Fortin  Plastics,  Incorporated 

Valencia,  California 

FLO 

Floquil  Products  Incorporated 

Cobleskill,  New  York 

FPC 

Finch  Paint  and  Chemical  Co. 

Torrance,  California 

FPI 

Furane  Plastics  Incorporated 

Los  Angeles,  California 

FRC 

Fargo  Rubber  Corp. 

(Address  Unknown) 

FUL 

Fuller  Co. 

(Address  Unknown) 

GAC 

Goodyear  Aerospace  Corp. 

Akron,  Ohio 

GBE 

Gudebrod  Brothers  Silk  Co.,  Incorporated 
Electronics  Division 

New  York,  New  York 

GCC 

General  Cement 

Rockford,  Illinois 

GCE 

G.  C.  Electronics  Co. 

Rockford,  Illinois 

GDC 

General  Dynamics 

Convair  Division 

San  Diego,  California 

A-8 


GEC  General  Electric  Co. 

Plastics  Department 
Pittsfield,  Massachusetts 

Silicone  Products  Department 
Waterford,  New  York 

Wire  and  Cable  Department 
Bridgeport,  Connecticut 


GEN 

General  Electronics,  Incorporated 
Newark,  New  Jersey 

GHI 

Gray  hill.  Incorporated 

La  Grange,  Illinois 

GLI 

Garlock  Incorporated 

Palmyra,  New  York 

GMC 

General  Mills 

Chemical  Division 

Kankakee,  Illinois 

GPM 

General  Plastics  Manufacturing  Co. 
Tacoma,  Washington 

GRC 

Goshen  Rubber  Co. 

Goshen,  Indiana 

GRU 

Grumman  Aerospace  Corp. 
Bethpage,  Long  Island,  New  York 

GSC 

Goddard  Space  Flight  Center 
Greenbelt,  Maryland 

GTR 

General  Tire  and  Rubber  Co. 
Akron,  Ohio 

GTS 

G.  T.  Schjeldahl  Co. 

Northfield,  Minnesota 

HAC 

Hughes  Aircraft  Co. 

Culver  City,  California 

HAV 

Haveg  Industries 

Winooski,  Vermont 
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HBM 

Hettinger,  Baldwin,  and  Messtechnik 
Netherlands 

HCC 

Hughson  Chemical  Co. 

Erie,  Pennsylvania 

HER 

Hercules  Incorporated 

Wilmington,  Delaware 

HEX 

Hexcel  Products,  Incorporated 

Berkeley,  California 

HER 

Ho ffman-La  Roche,  Incorporated 

Nutley,  New  Jersey 

HMB 

Heminway  and  Bartlett  Manufacturing  Co. 
New  York,  New  York 

HSD 

Hawker  and  Siddeley  Dynamics,  Limited 
London,  England 

HSP 

High  Strength  Plastics  Corp. 

Chicago,  Illinois 

HTW 

Hi-Temp  Wires  Co. 

Westbury,  New  York 

HUB 

Howe  and  Bainbridge,  Incorporated 

Boston,  Massachusetts 

HWC 

Hope  Webbing  Co.,  Incorporated 
Providence,  Rhode  Island 

HYD 

Hydron  Laboratories 
(Address  Unknown) 

HYS 

Hysol  Division 

Ole  an.  New  York 

IBM 

International  Business  Machines  Corp. 
Armonk,  New  York 

lER 

International  Electronic  Research  Corp. 
Burbank,  California 

IMP 

Imperial-Eastman 

Chicago,  Illinois 

A-10 


IND 

Independent  Ink  Incorporated 
Gardena,  California 

INK 

Inks  and  Specialties 

Irving,  Texas 

INR 

Industrial  Electronic  Rubber  Co. 
Twinsburg,  Ohio 

INX 

Insl-X-Co. 

Brooklyn,  New  York 

IRC 

Isochem  Resins  Co. 

Lincoln,  Rhode  Island 

ITR 

ITT  Research  Institute 

Chicago,  Illinois 

ITT 

ITT 

Industrial  Products  Division 
San  Fernando,  California 

JCD 

John  C.  Dolph,  Co. 

Monmouth  Junction,  New  Jersey 

JMC 

Jordan  Marsh  Co. 

Boston,  Massachusetts 

JOM 

Johns-Manville 

New  York,  New  York 

KCC 

Kimberly-Clark  Corp. 

Neenah,  Wisconsin 

KCO 

Kenics  Corp. 

Danvers,  Massachusetts 

KEN 

Kendall  Co. 

Wellesley  Hills,  Massachusetts 

KRC 

Kirkhill  Rubber  Co. 

Brea,  California 

EEC 

The  Leal  Co. 

Camden,  New  Jersey 

LEM 

Lem  Products 

Mt.  Vernon,  New  York 

A-]  I 


LFM 


L.  Frank  Markel  and  Sons 
Norristown,  Pennsylvania 


LNP 

Liquid  Nitrogen  Processing  Corp. 
Malvern,  Pennsylvania 

LOR 

Lord  Manufacturing  Co. 

Erie,  Pennsylvania 

LTC 

Loctite  Corp. 

Newington,  Connecticut 

MAG 

Magic  American  Chemical  Corp. 
Cleveland,  Ohio 

MAR 

Markel  Rubber  Products 

Bronx,  New  York 

MAS 

Mar  Glass 

Sherboume,  England 

MCA 

The  Mica  Corp. 

Culver  City,  California 

MEI 

Micro  Electronics  Incorporated 
(Address  Unknown) 

MET 

Metex  Corp. 

Edison,  New  Jersey 

MIC 

Microtech,  Incorporated 

Folcroft,  Pennsylvania 

MID 

Midland  Industrial  Finishes  Co. 
Waukegan,  Illinois 

MMM 

3  M  Company 

St.  Paul,  Minnesota 

Adhesives,  Coatings,  and  Sealers  Division 
Electro-Products  Division 
Industrial  Tape  Division 
Magnetic  Products  Division 

mol  Stevens  Molded  Products  Division 

Easthampton,  Massachusetts 


A-12 


MON 

MOR 

MOS 

MOX 

MRC 

MSI 

MUH 

MWS 

NEL 

NEC 

NMC 

NOC 

NOP 

NPC 

NSC 

NYE 


Monsanto  Co. 

St.  Louis,  Missouri 

Morgan  Adhesive  Co. 

Stow,  Ohio 

Mosites  Rubber  Co. 

Fort  Worth,  Texas 

Moxness  Products  Incorporated 
Racine,  Wisconsin 

The  Marblette  Corp. 

Long  Island  City,  New  York 

Miller-Stephenson  Chemical  Co.,  Incorporated 
Danbury,  Connecticut 

Mullard  House 
London,  England 

Magnet  Wire  Incorporated 
New  York,  New  York 

Nuclear  Enterprises  Limited 
Canada 

National  Lead  Co. 

New  York,  New  York 

National  Metallizing  Division 
Standard  Packaging  Corp. 

Cranbury,  New  Jersey 

Norton  Co. 

Worchester,  Massachusetts 

Nopco  Chemical  Co. 

Newark,  New  Jersey 

Norton  Plastics 
Akron,  Ohio 

National  Starch  and  Chemical  Corp. 

New  York,  New  York 

William  F.  Nye  Incorporated 
New  Bedford,  Massachusetts 
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NYL 

OCC 

OLI 

OPC 

ORT 

PAC 

PAL 

PAN 

PCC 

PCE 

PDC 

PEL 

PER 

PEC 

PHI 

PIE 


Nylok-Detroit  Corp. 

Troy,  Michigan 

Orchard  Co. 

(Address  Unknown) 

Olin  Mathieson  Chemical  Corp. 

New  York,  New  York 

Organic  Products  Co. 

Irving,  Texas 

Ortec  Incorporated 
Oak  Ridge,  Tennessee 

Pacific  Resins  and  Chemicals,  Incorporated 
Seattle,  Washington 

Palflex  Products  Corp. 

Putnam,  Connecticut 

Panduit  Corp. 

Tinley  Park,  Illinois 

Pennsalt  Chemicals  Corp. 

New  York,  New  York 

Peterson  Chemical  Co. 

Sheboygan,  Wisconsin 

Phelps  Dodge  Copper  Products  Corp. 

New  York,  New  York 

Pelmor  Laboratories,  Incorporated 
Newtown,  Pennsylvania 

Permacel 

New  Brunswick,  New  Jersey 

PENNtube  Plastics  Co. 

Clifton  Heights,  Pennsylvania 

Poly-Hi,  Incorporated 
Fort  Wayne,  Indiana 

Pierson  Industries 
Palmer,  Massachusetts 
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PKA 

Park  Avenue 
(Address  Unknown) 

PLK 

Plasti-Kote  Division 

Medina,  Ohio 

POT 

Potomac  Rubber  Co, 

Washington,  D.  C. 

PPC 

Polypenco  Incorporated 

Reading,  Pennsylvania 

PPG 

PPG  Industries  Adhesive  Products 

Bloomfield,  New  Jersey 

PPH 

Purolator  Products  Incorporated 

Hadbar  Division 

Alhambra,  California 

PRC 

Products  Research  and  Chemical  Corp. 

Burbank,  California 

PRD 

Physics  Research  and  Development,  Incorporated 
(Address  Unknown) 

PRP 

Plastics  and  Rubber  Products  Co. 

(Address  Unknown) 

PSC 

Parker  Seal  Co. 

Culver  City,  California 

PTI 

Products  Techniques,  Incorporated 

Los  Angeles,  California 

QUE 

Q-Max  Corp. 

Marlboro,  New  Jersey 

RAM 

Ram  Chemicals 

Gardena,  California 

RAN 

Randolph  Products  Co. 

Carlstadt,  New  Jersey 

RAY 

Rayclad  Tubes  Incorporated 

Menlo  Park,  California 

RCA 

Radio  Corporation  of  America 

Harrison,  New  Jersey 

RCC 

Raychem  Corp. 

Menlo  Park,  California 
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RCI 

Richmond  Corp. 

Redlands,  California 

RED 

R.  E.  Darling  Co.,  Incorporated 
Gaithersburg,  Maryland 

REI 

Reichold  Chemicals,  Incorporated 
Detroit,  Michigan 

REM 

Rembrandt 
(Address  Unknown) 

RES 

Resdel  Corp. 

Rio  Grande,  New  Jersey 

RFC 

Rogers  Foam  Co. 

Baltimore,  Maryland 

RIC 

Richardson  Co. 

Melrose  Park,  Illinois 

ROG 

Rogers  Corp. 

Rogers,  Connecticut 

ROH 

Rohm  and  Haas  Co. 

Philadelphia,  Pennsylvania 

RPC 

Riegel  Paper  Corp. 

New  York,  New  York 

RRC 

Ronthor  Reiss  Corp. 

Little  Falls,  New  Jersey 

SAN 

Sanford  Ink  Co. 

Bellwood,  Illinois 

SCE 

Scientific  Enterprises 

Broomfield,  Colorado 

SCH 

Schenectady  Chemicals,  Incorporated 
Schenectady,  New  York 

SCI 

Structural  Composites  Industries 
Azusa,  California 

SCT 

Scott  Paper 

Industrial  Foam  Division 
Chester,  Pennsylvania 
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SEL 

Space  Environment  Laboratories,  Incorporated 
Boulder,  Colorado 

SHE 

Shell  Chemical  Co. 

New  York,  New  York 

SHW 

Sherwin-Williams  Co. 

Cleveland,  Ohio 

SIS 

Sargent  Industries 

Stillman  Rubber  Division 

Culver  City,  California 

SLK 

SCI  Enterprises 

Huntsville,  Alabama 

SNZ 

Sandoz  Chemical  Co. 

Hanover,  New  Jersey 

SOM 

Smooth-On  Manufacturing  Co. 

Gillette,  New  York 

SPA 

Dalco  Industries 

Hawthorne,  California 

SPC 

Specialty  Coatings 
(Address  Unknown) 

SPK 

Spencer  Kellogg  Division 

Buffalo,  New  York 

SPL 

Spray  la  t  Corp. 

New  York,  New  York 

SPT 

Stone  Industrial  Corp. 

Washington,  D.C. 

SRC 

Stockwell  Rubber  Co. 

Philadelphia,  Pennsylvania 

SRP 

Schultz  Rubber  Products 
(Address  Unknown) 

SRW 

Nortronics  Chemical  Co. 

Costa  Mesa,  California 

SSC 

Spectra-Strip  Corp. 

Garden  Grove,  California 
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SST 

Stern  and  Stem  Textiles,  Incorporated 
New  York,  New  York 

STA 

Stanley  Chemical 

East  Berlin,  Connecticut 

STC 

Super  Temp  Wire  Division 

Winooski,  Vermont 

STI 

Stillman  Rubber  Division 

Culver  City,  California 

STR 

Stranco  Products,  Incorporated 
Chicago,  Illinois 

STV 

Sterling  Varnish 

Sewickley,  Pennsylvania 

SUM 

Summers  Laboratories,  Incorporated 
Fort  Washington,  Pennsylvania 

SWC 

Sequoia  Wire  Co. 

Redwood  City,  California 

SYL 

Sylvania  Electric  Products  Incorporated 
New  York,  New  York 

Electronic  Systems  Division 
Buffalo,  New  York 

Chemical  and  Metallurgical  Division 
Towanda,  Pennsylvania 

Semiconductor  Division 
Woburn,  Massachusetts 


TAM 

TA  Manufacturing  Corp. 

Los  Angeles,  California 

TAY 

Taylor  Corp. 

Valley  Forge,  Pennsylvania 

TBT 

The  Thomas  and  Betts  Co.,  Incorporated 
Elizabeth,  New  Jersey 

TCC 

Thiokol  Chemical  Corp. 

Trenton,  New  Jersey 
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TEC 

Tecknit 

Cranford,  New  Jersey 

TEM 

Tempil  Corp. 

New  York,  New  York 

THE 

Thermalloy  Co. 

Dallas,  Texas 

THE 

United  Merchants  and  Manufacturers,  Incorporated 
Uniglass  Industries  Division 

Los  Angeles,  California 

TMP 

Temp  Plate  Corp. 

Santa  Monica,  California 

TRA 

Tra-Con,  Incorporated 

Medford,  Massachusetts 

TRW 

Thompson-Ramo-Woolrich 

Redondo  Beach,  California 

TWC 

Therm  ax  Wire  Corp. 

New  York,  New  York 

TWP 

Technical  Wire  Products  Co.,  Incorporated 
Cranford,  New  Jersey 

TYC 

Tycodure  Limited 

London,  England 

UCC 

Union  Carbide  Corp. 

New  York,  New  York 

me 

Upjohn  Co. 

Kalamazoo,  Michigan 

UNC 

Uniroyal,  Incorporated 

New  York,  New  York 

UNI 

Uniglass  Industries 

Los  Angeles,  California 

VAR 

Varian  Associates 

Vacuum  Products  Division 

Palo  Alto,  California 
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VEL 

Velcro  Corp, 

New  York,  New  York 

VFX 

Varflex  Corp. 

Rome,  New  York 

VVP 

Vita-Var  Co. 

New  Brunswick,  New  Jersey 

WAK 

Wakefield  Engineering,  Incorporated 
Wakefield,  Massachusetts 

WCN 

Whittaker  Corp. 

Narmco  Materials  Division 

Costa  Mesa,  California 

WEC 

Westinghouse  Electric  Corp. 

Micarta  Division 

Hampton,  South  Carolina 

WEK 

Weckesser  Co. 

Chicago,  Illinois 

WFC 

Western  Filament  Co. 

Glendale,  California 

WHB 

W.  H,  Brady  Co. 

Milwaukee,  Wisconsin 

WIL 

Wilshire  Foam  Products,  Incorporated 
Torrance,  California 

WJR 

W.  J.  Ruscoe  Co. 

Akron,  Ohio 

WMI 

Woolsey  Paint  and  Color  Co. 

New  York,  New  York 

WOP 

Woodmont  Products 

Huntington  Valley,  Pennsylvania 

WPC 

Westlake  Plastics  Co. 

Lenni,  Pennsylvania 

WPP 

Wornow  Process  Paint  Co. 

Los  Angeles,  California 
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WSL 


Western  States  Lacquer  Corp. 
Los  Angeles,  California 


WTB 


William  T.  Bean  Co. 
Detroit,  Michigan 
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